ABSTRACT: A field experiment was conducted at the nursery of Hort. Res. Inst., ARC., Giza, Egypt during 2014 and 2015 seasons to study the effect of spraying with humic acid at 0, 5 and 10 ml/l and adding mixture of amino acids as soil drench at 0, 1 and 2 g/pot individually or in combinations on growth, covering rate (%) and chemical composition of seashore paspalum (Paspalum vaginatum, Swartz.) plants grown in 40-cm-diameter plastic pots filled with sand medium.
INTRODUCTION
The importance of lawns, as the major part of gardens and public grounds, as well as the basis of landscape design is doubtless now well known. Many types of amenity grasses are now widely used for greening the lawns all over the year. Among them may be seashore Paspalum (Paspalum vaginatum, Swartz.) that belongs to Fam. Graminae. It is a succulent warm-season turf type grasses, but it retains a healthy appearance all yeararound, unlike Bermudagrass that tend to go off-colour during cooler months and short days (Huxley et al., 1992) . It is easily propagated by cuttings and pre-prepared rolls, and fast spreads with lateral growing stems called stolons. It makes an attractive perennial turf in tropical and subtropical areas and can tolerate irrigation water with high salinity levels, withstand mowing, treading, as well as wear and tear (Morton, 1974) .
In this regard, Hunter and Butler (2005) reported that humic acid significantly increased fresh and dry weights of Agrostis stolonifera herb with improving leaf colour and P content. Nutrients leaching was also minimized when humic acid, was applied. Likewise, Muller and Kussow (2005) mentioned that humic acid greatly improved colour and density of creeping bentgrass and increased soil microbial activity. On tifway bermudagrass, El-Sayed et al. (2008) revealed that actosol (a humic acid NPK liquid fertilizer) at 20 ml/l as a foliar spray significantly increased plant height, density, No. plants/m 2 as well as herb fresh and dry weights. A similar trend was also gained concerning chlorophyll a, b and carotenoids content in the leaves, and the percentages of total carbohydrates, N, P and K in the herb.
Many researchers examined the influence of amino acids on improving all characters of the plant such as Abd El-Aziz et al. (2009 ), Hashish et al. (2015 and ElNagar et al. (2013) . Amino acid as organic nitrogenous compounds are the building block in the process of protein synthesis (Smith, 1982) , and can affect plant growth and development through their influence on IAA and GA biosynthesis. Also, amino acids may play an important role in plant metabolism and protein assimilation which are necessary for cell formation and consequently increase fresh and dry weights (Phillips, 1971; Russel, 1982 and Walter and Nawacki, 1987) .
This trial aims to find out the role of spraying with humic acid and amino acids, alone or in combinations, in improving growth, colour, and performance of seashore Paspalum turf grass.
MATERIALS AND METHODS
Two pot experiments were performed at the Nursery of Hort. Res. Inst., ARC, Giza, Egypt through the two consecutive seasons of 2014 and 2015 to detect the response of seashore Paspalum grass to foliar spraying with humic acid and amino acids. So, pieces from prepared rolls of seashore Paspalum (Paspalum vaginatum, Swartz.) at a diameter of 10 cm (their fresh weights ranged between 40-45 g) were carefully taken and planted on March, 1 st for each season in the center of 40-cm-diameter plastic pots filled with sand. The physical and chemical analyses of the used sand in both seasons are shown in Table (a). These pieces were planted in the soil and were then daily irrigated with 250 ml of a tap water/pot during the first two weeks after planting. The pots were afterwards irrigated once every two days with 400 ml of a tap water/pot throughout the course of this study.
After one month from planting (on April, 1 st ), the following fertilization treatments were monthly applied; humic acid as a foliar spray and amino acid as soil drench till the first of September (6 times) for each season:
 No fertilization, referred to as control.
 A humic acid NPK (10:10:10) liquid organic fertilizer (Actosol®) was added after each cut at the rate of 0, 5, 10 ml/l. The constituents of actosol were determined and illustrated in Table (b) .
 Amino acid mixture (extract containing a mixture of amino acids, organic nitrogen, and potassium oxide was added as soil drench monthly after each cut at the rates of 0, 1 and 2 g/pot the components of amino acids were measured and expressed in Table (c) . The treatments were as follow:
2. Humic acid at 5 ml/l.
3. Humic acid at 10 ml/l.
4.Amino acids at 1 g/pot.
5.Amino acids at 2 g/pot.
6. Humic acid at 5 and 10 ml/l was combined with each level of amino acid to form 4 combination treatments as follows:
a. Humic acid at 5 ml/l + amino acids at 1 g/pot.
b. Humic acid at 5 ml/l + amino acids at 2 g/pot.
c . Humic acid at 10 ml/l + amino acids at 1 g/pot.
d. Humic acid at 10 ml/l + amino acids at 1 g/pot.
After two months from planting (on May, 1 st ), the first cut was handly done with very sharp stainless steel cutter leaving stubbles with 1 inch long. Other four cuts were carried out monthly thereafter. The pots were arranged in a completely randomized design (Mead et al., 1993) with three replicates for each treatment, as each replicate contained five pots.
Before each cut in the two seasons, plant height (cm) was recorded, while number of plants/pot and fresh and dry weights (g) of the resulted herb after mowing were monitored after each cut. Moreover, the covering rate as percentage (density %) was determined by using a wooden quadrate (10×10 cm) called a gird, the gird divided in to 25 squares by cross-string, so that each square was 4% of the total area of this gird. The gird was dropped at random 5 times on the plot (turf). By carful estimation of number of the squares occupied by grass species, the percentage of covered area was determined (Mahdi, 1953) .
However, means of each parameter mentioned above in the five taken cuts were collected and expressed in the tables as an average for all cuts. In fresh leaf samples taken from the last cut, photosynthetic pigments content (chlorophyll a, b and carotenoids, as mg/g f.w.) was measured according to the method described by Moran (1982) , while in dry samples taken also from the herb of last cut, the percentage of total sugars (Herbert et al., 1976) , as well as total indoles and total phenols (A.O.A.C., 1990) as mg/100 g f.w. were assessed. The obtained data were statistically analyzed according to SAS Program (1994) using Duncan's Multiple Range Test (1955) for elucidating the significant differences among means of various treatments.
RESULTS AND DISCUSSION
Effect of Humic acid and Amino acid treatments on:
Vegetative growth parameters:
From data averaged in Tables (1) and (2), it could be concluded that all individual humic acid and amino acid treatments clearly improved all vegetative traits of seashore Paspalum plants (expressed as plant height (cm), covering rate (%), No. plants/pot and fresh and dry weights (g) of herb) with significant differences when compared to control in most cases of both seasons.
The combining between humic acid and amino acids induced an additional improvement in all parameters mentioned before, with the superiority of the combination between humic acid at 10 ml/l and amino acids at 2 g/pot, which gave, in general the tallest plants, the best coverage, the highest number of plants/pot and the heaviest fresh and dry weights over all other individual and combined treatments in the two seasons.
This may be attributed to the role of both humic acid in increasing the availability of nutrients in the soil through influences on soil microbial activity, besides it contains NPK and some micronutrients necessary for good growth (Dorer and Peacock, 1997), and amino acids which strengthen the immunity system of the plant and reduces the harmful effect of diseases. Moreover, it may play a role in balancing the hormonal control inside the plants, and so enhances the vegetative and root growth (Kim et al., 1991 
Chemical composition:
Data in Table ( 3) exhibit that spraying of humic acid and amino acids, individually or in combination caused a significant increment in the leaf content of chlorophyll a, b and carotenoids (mg/g f.w.) over control plants with few exceptions in the two seasons. A similar trend was also attained concerning total sugars content (mg/g d.w.), as well as indoles and phenols content (mg/100 g f.w.) in the two seasons (Table,  4 ). The highest values were obtained from the combined treatments with humic acid as a foliar spray at 10 ml/l + amino acids as soil drench at 2 g/pot.
This may refer to the role of humic acid in supplying the plants with some nutrients necessary for healthy growth (Higa and Wididana, 1991) . Also, amino acids as a buffer on the biosynthesis of other organic compounds i.e. pigments, vitamins, alkaloids, enzymes, coenzymes (Goss, 1973 and Kamar and Omar, 1987) .
Briefly, to obtain the best growth and highest quality from commercial point of view, it is recommended to fertilize the plants with humic acid at 10 ml+ 2 g/pot as a soil drench from amino acids 6 times with one month interval during growing season proved planting them in a sand. 
